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The university-spin off company is a specific but rather effective tool for the direct 
transfer of knowledge and new technology from academia into business. However, 
this seems to be still a not very common phenomenon in many European countries. 
The paper aims to compare the characteristics of   universities in European countries 
based on empirical data for 2465 higher education institutions in Europe retrieved 
from European Tertiary Education Register database. We examined factors that 
could have a potential effect on the creation of university spin-off companies in 
Europe. In order to find these factors we applied logit and probit regression 
analysis.  Our results strongly suggest that those universities which are neither strongly 
focused on a few fields of research, nor very broad in their focus are mostly less 
active in creating the university spin-off companies. The intensity of PhD study, the 
share of tuition fees as well as a number of foreign students seem to be factors 
affecting university spin-off activities.  
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Universities have been for centuries considered a key element in the creation and 
accumulation of knowledge in society. There two main tasks are primarily to create a 
highly skilled labour force for the labour market and to generate new knowledge 
through science and research. These two functions should be interlinked to the 
extent that universities are in essence performing a third function, which is the 
effective transfer of knowledge gained from research into economic practice. This 
function is also a very important one especially in terms of the successful 
accumulation of human capital and securing the technological progress of the 
economy. Establishment of university spin-off companies is one way of getting 
knowledge and technologies from a university environment into the practice. Even 
though it seems to be an effective way of transferring knowledge, its use is still very 
limited in many European countries, either by valid legislation or by the lack of 
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founding of a new company to commercialize the results of university research, it 
could also be an enterprise founded by university employees or graduates.  
 The main objective of our research is to identify the key characteristics of 
universities influencing the probability of establishing a university spin-off company. In 
the next chapter we will briefly explain the theoretical background for the transfer of 
technology and knowledge into economic practice through the establishment of 
university spin-off companies. In the next sections, we compare selected indicators 
for university characteristics in several European countries and we will further 
examine the potential factors affecting the establishment of university spin-offs. 
Universities are supposed to be one of the driving forces of innovation processes in 
the country. As stated by Dunning (2002), innovative processes are the main engine 
of economic development in general. In general we can say that innovation consists 
of knowledge that arises as a result of scientific, research and development activities 
and, consequently, the ability of workers to apply them into practice (Hudec et al., 
2009). With respect to that, there are several studies that came to the conclusion 
that the intensity of science, research and development together with the proportion 
of tertiary educated people are the key factors supporting innovation performance 
and thus also economic development (Sterlacchini, 2008).  
 The universities and research institution are part of so called innovation system. 
Freeman (1987) defines innovative systems as a network of institutions in the public 
and private sectors whose activities and interactions are aimed at supporting, 
importing and diffusing new technologies. According to Edquist (2004), the 
innovation system has a major role to play in the development, dissemination and 
exploitation of innovation.  
 The traditional role of universities in innovation system lies primarily in activities 
within the education and research subsystem. Thus, universities provide businesses 
with new knowledge gained in research and development, which are then 
transformed into innovation.  
 Another potential way how the role of universities in the innovation system could 
be described is through the triple helix model. The triple helix model captures the 
potential relationships between universities, industry and government. The quality of 
connections between these three subjects is a very important factor for developing 
innovation and further technological development of the economy (Etzkowitz et al., 
2000). Of course there are also other theoretical concepts, seeing universities as part 
of external environment affecting the innovation processes in business. Hence, in 
general we can say that universities could be either seen as important part of 
innovation process or as external sources of information for innovation process 
(Chesbrough, 2006). However, the new knowledge, which is often developed at 
universities, is still often not transferred into the business to a substantial extent. There 
is always a certain sort information barrier between research organizations or 
universities and business. In order to support this transfer, there needs to be institutions 
at the national and regional levels trying to intensify the interaction between 
academia and business. 
 It is clear that each university operating in the region has a certain impact on the 
economy of the region. In general, universities have a predominantly positive impact 
on the local economy in the region where they operate (Rehák et al., 2015). The 
most important local influences of universities can be further divided into two basic 
categories (Strauf et al., 2008), both quantitative and qualitative. The quantitative 
impact is the financial impact of the universities on the region in the form of a flow of 
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qualitative aspect looks more at the benefits for the economy in terms of ecological, 
political and socio-cultural effects.  
 University spin-off companies are one of the forms how the university could 
transform new knowledge into innovation and commercialise them. University spin-
off companies are often seen as enterprises founded by university staff (or 
graduates) assigned to the surrounding or catchment area of that university (Strauf 
et al., 2008). The issue of spin-off is quite extensive and involves a wide range of 
elements, while university spin-off is one of the specific types of spin-off companies 
(Salvador, 2011). When looking at the most commonly used definitions in the 
literature, spin-off is generally defined as a new enterprise created to use the 
knowledge, technology and research results of the university and to successfully 
commercialize them (Wright et al., 2007).  
 Cusmano et al. (2014) reported that spin-offs are one of the key elements 
supporting regional growth. Similarly, Strauf et al. (2008) consider it essential for the 
region's development strategy to include knowledge transfer and innovation through 
project collaboration. This type of business is important, in particular, to make a 
connection between students and businesses (e.g. to solve specific practical 
problems in their thesis).  
 The process of creating a university spin-off is a relatively challenging one for the 
university. Successful transformation of knowledge into a usable product or service 
requires the acquisition of a number of new competences, but universities 
traditionally operate primarily in the non-commercial sphere (Vohora et al., 2004). To 
support the university's entrepreneurial competencies, it is usually crucial to create a 
completely new routine and leave the original educational and research based 
routine (Rasmussen et al., 2010). The acquisition of entrepreneurial skills may 
sometimes conflict with the university's traditional education and research policies 
(Bercovitz et al., 2008).  
 The success of newly created projects and spin-offs depends on a number of 
factors related to characteristics of each university (Bigliardi et al., 2013). Factors 
influencing the success of spin-off companies in selected studies (Bigliardi et al., 
2013) can be summarized in the following four key points: 
• university characteristics; 
• characteristics of the founders of the spin-off company; 
• characteristics of the surrounding environment; 
• characteristics of the technology or final product itself. 
 In order to successfully establish the spin-off the support for these 3 critical types of 
competencies is needed at the university (Rasmussen et al., 2015): 
• develop viable business opportunities; 
• involve individuals in the business process and their subsequent active and 
passive support;  
• providing the resources needed to set up and develop an enterprise. 
 The University that mostly has direct staff ties with spin-off companies, and 
university characteristics could have a significant positive impact on the efficiency 
and success of spin-off companies (Epure et al., 2014). 
 
Methodology 
In the analytical section of the paper our main aim is to identify the key differences 
between the university environments in selected European countries based selected 
indicators and further examine several factors potentially influencing the probability 
of an establishing university spin-off company. As a basic data source, we used the 
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for 2465 higher education institutions from 36 countries in Europe. The data are 
available for 2011 (academic year 2011/2012), 2012 (academic year 2012/2013) and 
2013 (academic year 2013/2014) and 2014 (academic year 2014/2015). We 
compare the average values of selected indicators in European countries and 
identify the key differences. With respect to the main aim of the paper, we also 
focused on the factors potentially influencing the creation of university spin-offs. 
 In the European Tertiary Education Register survey higher education institutions are 
supposed to indicate whether an event affecting the institution occurred in the year 
before or in the year following the year under review. One of these possible events is 
the establishment of a spin-off (or spin-out). Spin-off has to be separated from the 
monitored institution in selected years. Spin-out in this case means any detachment 
of part of a higher education institution (most often a research centre or 
department) and the creation of a new independent intellectual property institution 
or technology originating from the original institution. Based on these data we further 
used probit regression analysis and binary logistic regression, in order to identify 
potential factors affecting the establishment of the spin-off.  
 The variables used in regression models are further specified in Table 1. 
 
Table 1 
Description of Variables Used in Regression Models 
The emergence of 
university spin-off in the 
period under review 
Did the university spin-off occur in the reference period 
?: yes (coded as 1), not (coded as 0) 
Herfindahl 
Concentration Index  
(Specialization of 
students) 
The index reflects the institution's degree of 
specialization. Value 1 means that students are studying 
in the same area, with values closer to zero meaning 
that students are roughly evenly distributed across 
different fields of the study. 
Intensity of PhD study Share of PhD. students on the total number of students. 
Share of tuition fees The share of tuition fees on total university revenue 
Number of Erasmus 
students 
Number of students leaving for a foreign study stay 
through the Erasmus program 
Share of foreign 
students 
The share of foreign students in the total number of 
students 
Source: Authors’ work based on data from the European Tertiary Education Register (2016) 
 
 The more precise procedure and results are mentioned in the next section of the 
paper.  
 
Results and Discussion 
As stated, we firstly compared selected indicators for European countries. These 
indicators are country averages for all higher education institution included in the 
sample (European Tertiary Education Register) from each country. However, 
selected indicators are not always available for all European countries in the sample. 
The countries without any valid observation have been excluded from the 
comparison of certain indicators. At first, we compare the Herfindahl index for PhD 
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Figure 1  




Source: Authors’ work based on data from the European Tertiary Education Register (2016) 
 
Figure 2 




Source: Authors’ work based on data from the European Tertiary Education Register (2016) 
 
 The Herfindahl index reflects the institution's degree of specialization in certain 
areas of study. Value 1 means that all students or graduates are studying in the same 
area, with values closer to zero means that students or graduates are roughly evenly 
distributed across different fields of study. The highest degree of specialisation of PhD 
study can be seen in Lichtenstein and Denmark. However in the cases of these 
countries only small numbers of institution have been included in the sample. On the 
other hand PhD. graduates form Malta, Macedonia and Switzerland are distributed 
more evenly across different fields of study. Furthermore, the highest values of 
Herfindahl index for all students are found in Demark, France and Estonia, which 
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 The variables in probit and logit regressions were selected based on their 
availability for as many institutions as possible as well as on their potential relation to 
spin-offs. Hence, we decided to include the Herfindhal concentration index as 
stated above. We also use variables related to the international orientation and 
international links of the institution, expressed through the share of foreign students 
and the number of students who went abroad through the Erasmus program. In 
addition, we monitor the proportion of third-degree students and the share of 
students’ fees funding on total budget. The results of each regression are summarized 
in Table 2. 
 
Table 2 
Results of Logit and Probit Regression 
Dependent variable: Spin-off founded in the observed period: yes (1), no (0) 
 (1) logit (2) probit (3) probit (4) 
probit 

















(Bachelor and Master studies) 




(Bachelor and Master studies) 
  -2301.3*** 
(-4.24) 
 



































Akaike crit. 0.185 0.189 0.223 0.238 
Log likelihood -108.45 -110.72 -109.99 -258.12 
Number of observations  1247 1247 1045 2185 
Source: Authors’ work 
 
 The first column shows the logistic regression results (logit) and other results are 
based on probit regression. Both methods were used to make comparisons and 
validation of the results achieved. From the specialisation point of view, we used the 
Herfindahl concentration index for PhD study in all regressions, while in one model we 
also used the Herfindahl index for bachelor and master degree studies. In addition to 
the Herfindahl index we also applied PhD intensity indicator and its squared value to 
capture the potential non-linear influence. 
 Based on the results, spin-offs can be said to arise primarily from institutions that are 
either very narrow in their specialization or, on the other hand, broad-based and 
provide education in many areas. The creation of a spin-off company is not so 
common event for those higher education institutions that lie somewhere between 
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level as well as bachelor and master level. On the other hand, the higher the 
intensity of PhD. study the higher the probability of spin-off creation, but this is again 
valid only to certain threshold level. This means that the probability of establishing 
spin-off is gradually increasing along with the increasing share of PhD students up to 
a certain limit. Moreover, the share of foreign students as well as the number of 
students going abroad with institutions abroad through the Erasmus program is 
positively correlated with the higher probability of establishing spin-off. On the other 
hand, a higher proportion of tuition fees on revenues appear to be a negative factor 
for spin-off creation. 
 
Conclusion  
Universities are seen as a crucial institution in respect to innovation development and 
regional economic growth. There seem to be rather significant differences in their 
characteristics among different European countries. This is true for specialisation, 
financial resources as well as staff structure. Selected factors potentially affecting the 
emergence of university spin-off have been examined on the basis of data from 2465 
higher education institutions from 36 European countries.  The results of regression 
models suggest that spin-offs are typical on one hand for highly specialized 
universities, or on the another hand for highly-oriented universities with a wide range 
of study programs in different study fields. Universities that are in the middle of their 
specialization usually created the least number of spin-off companies. The sufficient 
share of doctoral students is also very important according to our results. However, 
there seems to be again the non-linear dependence between the share of PhD 
student students and the probability of creating the spin-off company. Based on the 
results, we believe that there is an optimal number of PhD students required to 
conduct research activities and consequently maximize the probability of starting 
the spin-off. At the same time, we have confirmed that universities with a higher 
proportion of foreign students are more active in setting up spin-offs. This indicator 
may to a certain extent reflect the scope of international cooperation and 
networking with foreign universities in general. Interestingly, universities that usually set 
up spin-off have a relatively low share of tuition income from students. Despite some 
methodological constraints resulting from the data used, it is possible to formulate 
potential implications. However, it is also necessary to state that if we assume that 
the establishment of spin-offs directly by universities is desirable, this should also be in 
line with a legislative regulation that should allow and simplify the commercialization 
of the results of university research. We believe that certain degree of support from 
national or local government should also be provided for those universities that 
decide to establish a spin-off. On the other hand, it is also necessary to recognize 
that spin-off companies are to a large extent limited to the field of technology or 
natural sciences.  The university should also have some optimal number of doctoral 
candidates secured. At the same time, however, it must be said that the maximum 
possible number of doctoral candidates usually does not maximize the probability of 
establishing spin-off. From the point of view of funding, it is important for the University 
not to rely primarily on student fee funding, as this reduces the probability of 
establishing spin-off.  
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